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Abstract
Low reactive level laser therapy (LLLT) is mainly focused on the activation of intracellular or extracellular chromophore and the
initiation of cellular signaling by using low power lasers. Over the past forty decades, it was realized that the laser therapy had the
potential to improve wound healing and reduce pain and inflammation. In recent years, the term “low reactive level laser therapy
(LLLT)” has become widely recognized. In this review, we will describe the mechanisms of action of LLLT at a cellular level.
Finally, our recent research results that LLLT enhanced the cells differentiation will also be described.
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Fig.1 (a) The beam profile of the blue laser (wavelength; 405 nm, continuous wave). Mouse mesenchymal stromal cells were
irradiated for 180 sec at various laser power densities. Scale bars = 200 um. (b) Histochemical analysis of laser irradiated
mouse mesenchymal stromal cells. Calcium deposition of laser irradiated mouse mesenchymal stromal cells was stained
by Alizarin red-S (magnification: x50). At 5 days post-irradiation, calcium deposition had increased around the cells in a
dose-dependent manner. Calcium phosphate deposition was evaluated by von Kossa staining (magnification: x50). The
area expressing alkaline phosphatase (ALP) activity was stained (magnification: x50). Laser irradiated samples displayed
immunopositive staining for osteocalcin, a marker of osteoblast differentiation (magnification: x100). Scale bars = 200 pm (for
Alizarin red-S, von Kossa, and ALA staining) and 100 pm (for osteocalcin immunostaining). (¢) The quantitative calcium
content increased after laser irradiation relative to non-irradiated cells. Calcium content increases varied with laser energy. *,

p<0.01: significant difference between the calcium content of laser-irradiated MSCs and controls. Adapted with permission
). copyright (2008).
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Fig.2 Intracellular location of mCRY1 (a) and mPER2 (b) proteins in mouse mesenchymal stromal cells 24 hr after laser irradiation.
Cells were double-labeled with DAPI (blue, upper panel) and mCRY1 or mPER2 (red, center panel). The lower panel
provides a merged image. mCRY'1 and mPER?2 localized to the cytoplasm prior to laser irradiation. After laser irradiation,
proteins translocated to the nucleus. Scale bars =30 um. Adapted with permission ®, copyright (2008).
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